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therein; and a bottom valve disposed at a bottom peripheral
portion of the cylinder, the bottom valve being driven to
upwardly move for continuously guiding high pressure air
into the bottom chamber to drive the hitting piston upwardly
move to reposit when the trigger 1s released. When the high
pressure air in the main passage 1s recharged, the bottom
valve 1s driven by the high pressure air gathered 1n the main
passage to move downward to reposit after the hitting piston
being reposited.

10 Claims, 8 Drawing Sheets
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1
PNEUMATIC NAIL GUN

BACKGROUND

The present invention relates to pneumatic nail guns, and
particularly to a pneumatic nail gun having a main passage
and a bottom valve disposed at a peripheral portion of a fixed
cylinder of the nail gun, for continuously guiding com-
pressed high pressure air to drive a hitting piston of the nail
gun upwardly reposit.

The pneumatic nail gun generally utilizes a compressed
high pressure air to drive nails to punch, which 1s a gun-
shaped pneumatic tool, and has been widely used 1n nailing
woodworkers.

A typical pneumatic nail gun has a gun body, and a fixed
or a moveable cylinder disposed in the gun body, which 1s
used to control the compressed high pressure air to drive a
piston 1n the cylinder to downwardly hit nails as well as
upwardly reposit.

The related arts, such as U.S. Pat. No. 6,533,156, U.S. Pat.
No. 6,779,699 and U.S. Pat. No. 6,006,975 respectively
disclosed a typical pneumatic nail gun employing a fixed
cylinder. The pneumatic nail gun includes a head valve
disposed upon the fixed cylinder, and a trigger of the nail
ogun may drive the high pressure air to open the head valve
so as to guide the high pressure air into the cylinder for
driving the hitting piston downwardly move to hit nails. The
nail gun also includes a return passage having a certain
capacity disposed at a peripheral portion of the cylinder, and
the return passage can guide high pressure air thereinto
during the process of hitting nails by the hitting piston, and
then the limited high pressure air in the return passage can
drive the hitting piston upwardly move to reposit after
hitting nails. However, the return passage can only collect
compressed air during the hitting piston downwardly mov-
ing to hitting nails, which can not continuously guding
compressed air theremnto and maintaiming a high pressure
therein. Therefore, the pushing force generated by the lim-
ited compressed air 1n the return passage may not ensure the
hitting piston having a stable reposition process. During the
process of continuously hitting nails, slower and unstable
reposition of the hitting piston may impact the speed and
elliciency of hitting nails.

Other related arts, such as U.S. Pat. No. 4,784,308, U.S.
Pat. No. 4,319,705 and U.S. Pat. No. 4,294,391 respectively
disclosed a pneumatic nail gun overcome the above-men-
tioned problems. These nail guns includes a hitting piston
induced by a valve, and a moveable cylinder. The residual
compressed air 1n a bottom portion of the cylinder may be
exhausted to atmosphere and high pressed air may be
introduced 1nto the bottom portion of the cylinder to driver
the hitting piston upwardly move to reposit. On the other
hand, these patents also disclosed valve mechanisms to
substitute of return passages, for use 1n continuously guiding
high pressure air into main air housing and a bottom
chamber to drive the hitting piston upwardly move to reposit
via opening passages of the main air housing and the bottom
chamber when the trigger 1s released. However, the valve
mechanisms are disposed in the gun body far away from the
cylinder, it request that the gun body has a larger space and
complicated passages to realize introducing the high pres-
sure air 1nto the bottom chamber to drive the hitting piston
upwardly move to reposit. Therefore, the nail gun has a high
manufacturing cost and complicated air flow passages.

Accordingly, what 1s needed 1s a pneumatic nail gun that
can overcome the above-described deficiencies.
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2
BRIEF SUMMARY

A pneumatic nail gun of the present invention can over-
come the problems of lacking of pushing force of the
pressure air for reposition of hitting piston, which can also
save the space inside the nail gun to distribute mechanism as
well as has a simple air flow passage distribution so as to
ensure the nail gun having a lower cost and a high facility
for operation.

The present mvention provides a pneumatic nail gun
comprising a gun body, at least one main passage, a bottom
valve. The gun body has a unmovable cylinder therein, a
hitting piston disposed in the cylinder, the hitting piston
dividing the cylinder into a top chamber and a bottom
chamber, a main air housing collecting a compressed high
pressure air with a constant pressure, and a trigger at one end
of the main air housing driving the high pressure air to hit
a nail. The at least one main passage 1s disposed at a
peripheral portion of the cylinder or a side of the main air
housing. The at least one main passage 1s connected with the
main air housing for introducing and gathering high pressure
air therein, the high pressure air in the main passage being
discharged after the hitting piston hitting the nail before
reposting. The bottom valve 1s disposed at a bottom periph-
eral portion of the cylinder. The bottom valve 1s driven to
upwardly move for continuously guiding high pressure air
into the bottom chamber of the cylinder to drive the hitting
piston upwardly move to reposit when the trigger is released.
The high pressure air 1n the main passage 1s recharged, and
the bottom valve 1s driven by the high pressure air gathered
in the main passage to move downward to reposit after the
hitting piston being reposited.

The pneumatic nail gun has a main passage to substitute
of the return passage for continuously guiding the com-
pressed air to drive the hitting piston to upwardly move to
reposit. Moreover, this pneumatic nail gun employs the main
passage and a bottom valve to substitute of the conventional
valve mechanisms and the passages, in which, the main
passage and the bottom valve are both disposed at a periph-
eral portion of the nail gun for simplitying the distribution
of the nail gun, so as to improve the operating facility of the
nail gun and lower the cost thereof.

BRIEF DESCRIPTION OF THE DRAWINGS

These and other features and advantages of the various
embodiments disclosed herein will be better understood with
respect to the following description and drawings, 1n which
like numbers refer to like parts throughout, and in which:

FIG. 1 1s a, side, cross-sectional view of part of a
pneumatical nail gun according to a first embodiment of the
present invention, showing a main passage and a bottom
valve disposed at a peripheral portion of a cylinder thereof;

FIG. 2 1s a cross-sectional view taken along the line 2-2
of FIG. 1;

FIG. 3 1s another cross-sectional view of the pneumatical
nail gun of FIG. 1, showing a state of high pressure air
gathered 1n a main air housing, a top chamber, and a main
air tlow passage;

FIG. 4 shows another cross-sectional view of the pneu-
matical nail gun of FIG. 1, showing a state of the high
pressure air being exhausted from the top chamber by a
trigger valve to drive a hitting piston downwardly to hat
nails, when a trigger 1s pressed;

FIG. 5 shows further another cross-sectional view of the
pneumatical nail gun of FIG. 1, showing a state of the
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residual high pressure air compressed in the bottom chamber
being exhausted to atmosphere during the press of hitting
nails;

FIG. 6 shows further another cross-sectional view of the
pneumatical nail gun of FIG. 1, showing a state after the
trigger 1s released, wherein the high pressure air in the main
passage and the top chamber are exhausted so as to drive the
bottom valve upwardly move, and high pressure air are
introduced into the bottom chamber to drive the hitting
piston rapidly upwardly move to reposit;

FIG. 7 1s a side, cross-sectional view of a part of a
pneumatical nail gun according to a second embodiment of
the present invention, showing a main air flow passage
disposed adjacent to a side of the main air housing, and a top
chamber including a concave chamber at a top portion
thereot, a top through hole being connected with the concave
chamber for engaging with a valve bolt, the valve bolt for
use 1n controlling open and close of the concave chamber;
and

FIG. 8 1s a side, cross-sectional view of a part of a
pneumatical nail gun according to a third embodiment of the
present mnvention, showing a main air tlow passage disposed
adjacent to a side of the main air housing, and a top through
hole being connected with the main air housing, a piston
controlling open and close of the main air housing via
inducing the top through hole.

DETAILED DESCRIPTION

Referring to FIGS. 1 to 6, a pneumatic nail gun according,
to a first embodiment of the present invention 1s shown. The
pneumatic nail gun has a gun body 1, an immovable cylinder
3, a hitting piston 4 disposed in the immovable cylinder 3,
a main air housing 10 disposed 1n the nail gun, at least one
main air flow passage 6, and a bottom valve 7.

The hitting piston 4 includes at least two air tight rings 41
and 42, which can divide the cylinder 3 into a top chamber
31 and a bottom chamber 32 when the hitting piston 4 move
downward to hit nails or move upward to reposit.

The main air housing 10 1s disposed between a handle 11
of the nail gun and the peripheral portion of the cylinder 3
for gathering continuously introducing high pressure air
from atmosphere via a free end of the handle 11. The main
air housing 10 further includes a trigger 5 disposed at one
end of the main air housing 10 for driving the hitting piston
4 downwardly move to hit nails and upwardly reposit.

There may be a plurality of main air flow passages 6
disposed at a peripheral portion of the cylinder 3, which 1s
connected with the main air housing 10 for guiding the high
pressure air in the main air housing 10 into the main air flow
passages 6. After the hitting piston 4 move downward to hit
nails and before reposition, the compressed high pressure air
in the main passages 6 1s exhausted to top chamber 31.

The bottom valve 7 1s disposed at a peripheral and lower
portion of the cylinder 3, when the trigger 5 1s released and
the high pressure air 1n the main passage 6 1s exhausted, the
bottom wvalve 7 1s driven by the high pressure air and
upwardly move so as to guide high pressure air continuously
into the bottom chamber 32 to drive the hitting piston 4
upwardly move. After the hitting piston 4 1s reposited, the
bottom valve 7 1s driven by the compressed high pressure air
in the main passage 6 to downwardly move to reposited.

The nail gun further includes at least a bottom through
hole 12 disposed at a bottom portion 1n the gun body 1
adjacent to a bottom portion of the bottom valve 7. When the
hitting piston 4 moves downward to hit nails and the top

chamber 31 1s closed, the bottom through hole 12 1s used for
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4

guiding the high pressure air 1n the main air housing 10 to
drive the bottom valve 7 to upwardly move.

The nail gun further includes a plurality of bottom valve
holes 33 disposed at side wall of the cylinder 3 adjacent to
a bottom portion thereol. When the bottom valve 7 moves
downward to reposit, the bottom valve holes 33 shuts off the
fluid communication of the high pressure air into the bottom
air chamber 32.

The cylinder 3 further includes at least one top valve hole
34 disposed at side walls thereot adjacent to a top portion of
the cylinder 3. The top valve hole 34 i1s opened when the
hitting piston 4 moves down to hit nails and before reposi-
tion, the high pressure air in the main passage 6 are
exhausted. When the hitting piston 4 reposits, the top valve
hole 34 1s closed to gather high pressure air in the main
passage 6. Morecover, the main passage 6 includes a top
through hole 13 disposed at a side thereof, and the top
through hole 13 has a cross-section smaller than that of the
top valve hole 34. Furthermore, the main passage 6 1s
disposed between an outside surface of the cylinder 3 and a
side wall 14 of the gun body 1, and the side wall 14 1s
disposed between the main passage 6 and the main air
housing 10, and the top through hole 13 1s disposed on the
side wall 14 of the gun body 1.

In addition, the nail gun further includes a lower air
chamber 15 disposed upon the bottom valve 7 and between
a peripheral portion of the cylinder 3 and the inner side wall
of the gun body 1. The lower air chamber 15 1s connected
with the main passage 6 for gathering high pressure air to
drive the bottom valve 7 to move downward to reposit.
Wherein, the lower air chamber 15 may includes a bottom
spring 8 installing therein and abutting the bottom valve 7,
and the bottom spring 8 provides a push force less than that
of the high pressure air gathering 1n the main air housing 10
for driving the bottom valve 7 upwardly move. The bottom
spring 8 may be selected to dispose at a peripheral position
of the bottom valve 7 that 1s conveniently to abut the bottom
valve 7 no matter where the lower air chamber 15 1s
provided.

Referring to FIG. 7, a pneumatic nail gun according to a
second embodiment of the present invention 1s shown. The
pneumatic nail gun has a structure similar to that of the nail
gun of the first embodiment. However, this nail gun includes
only one main passage 60 disposed at a side of the main air
housing 100. The main passage 60 1s disposed at an outside
of a b wall 16 1n the gun body that formed by the main air
housing 100, and a top through hole 130 1s disposed on the
rib wall 16. A concave chamber 35 1s formed at a top portion
of the top chamber that 1s extended therefrom, and a top
valve hole 340 1s connected with the concave chamber 35
and 1s taken as one end of the main passage 60. A valve bolt
43 1s extended from a top portion of a piston 40, which is
capable of passing 1n and out of the concave chamber 35.
The valve bolt 43 includes at least two airtight rings 44 and
45 for opening or closing the valve hole 340. The other end
of the main passage 60 1s connected with the lower chamber
150. With these configurations, the cylinder 30 has no valve
holes disposed at side walls of the cylinder 30 adjacent to a
top portion thereof. This nail gun can realize the function
similar to the nail gun of the first embodiment according to
the present invention.

Referring to FIG. 8, a pneumatic nail gun according to a
third embodiment of the present invention 1s shown. The nail
ogun has a structure similar to that of the nail gun according
to the second embodiment. The main passage 61 has a valve
hole 341 connecting with the side wall of the cylinder 30
adjacent to a top portion thereof. The air tight rings 41 and
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42 control the opening and closing of the valve hole 341.
The nail gun has no concave chamber and valve bolt. This
nail gun can realize the function similar to the nail gun of the
second embodiment according to the present invention.

In operation, taking the nail gun of the first embodiment
as an example, before the trigger 5 1s mampulated as shown
in FIG. 3, compressed air 1in the main air housing 10 1s
applied to the upper air chamber 90 through the trigger valve
51 and the trigger passage 17. Therefore, the high pressure
air 1n the upper air chamber 90 and the top spring 91 drive
the head valve 9 to close the fluidly communication between
the top chamber 31 and the main air housing 10, and the top
exhausting hole 19 1s opened to make the top air chamber 31
connect with the atmosphere. On the other hand, the high
pressure air 1n the main air housing 10 may introduce into
the bottom of the bottom valve 7 via the bottom through hole
12, and also may introduce and gather 1n the main passage
6 via the top through hole 13. The pushing force of the high
pressure air in the main passage 6 or combined with the
force of the bottom spring 8 are larger than that of the high
pressure air gathered at the bottom valve 7. Theretfore, the
bottom valve 7 1s driven to downwardly move to close the
fluidly communication between the bottom chamber 32 and
the main air housing 10 via the bottom valve holes 33. At the
same time, the air tight rings 41 and 42 of the hitting piston
4 closes the top valve holes 34 to close the fluid commu-
nication between the top air chamber 31 and the main
passage 0.

When the trigger 5 1s pulled as shown in FIG. 4, the
trigger valve 51 closes the fluid communication between the
main air housing 10 and the trigger passage 17, and the
trigger passage 17 1s connected to the atmosphere. Com-
pressed high pressure air 1n the upper chamber 90 1s dis-
charged to the atmosphere, so that high pressure air 1 the
main air housing 10 overcome the force of the top spring 91
to drive the head valve 9 to upwardly move to close the fluid
communication of the top exhausting hole 19, and continu-
ously mtroduces high pressure air from the main air housing
10 into the top chamber 31, for driving the hitting piston 4
rapidly downwardly move to hit nails (shown in FIG. §). The
residual air 1n the bottom chamber 32 may discharged to the
atmosphere via the bottom valve hole 33, the gmiding hole
70 disposed on the bottom valve 7, and the exhausting hole
18 disposed at a bottom portion of the gun body 1. During
the presses of hitting nails, the top vent hole 34 1s opened to
guiding very little the high pressure air in the main air
housing 10 into the top air chamber 31 via the main passage
6.

Then, when the user releases the trigger 14 as shown in
FIG. 6, the trigger valve 31 returns to the original open state
so that the upper chamber 90 re-collects high-pressure atr.
The high pressure air and the top spring 91 cooperatively
drive the head valve 9 to downwardly move to open the air
flow passage of the top exhausting hole 19, and to close the
fluid communication between the main air housing 10 and
the top chamber 31. The compressed high pressure air 1n the
top chamber 31 and the main passage 6 may discharge to
atmosphere via the top exhausting hole 19 to decrease the air
pressure 1n the main passage 6. The high pressure air
introduced in to the bottom portion of the bottom valve 7 via
the bottom through hole 12 may drive the bottom valve 7
upwardly move. The air tight rings 36 and 37 disposed
adjacent to the valve hole 33 close the fluid communication
between the bottom valve 33 and the exhausting hole 18 via
the guiding hole 70, and open the fluid commumnication
between the bottom valve hole 33 and the bottom through
hole 12 so as to mtroduce the high pressure air from the main
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air housing 10 into the bottom chamber 32 for rapidly and
stably driving the hitting piston 4 upwardly move.

When the hitting piston 4 1s reposited, the top vent holes
34 1s closed to continuously guiding the high pressure air n
the main air housing 10 to gather into the main passage 6,
so as to directly drive the bottom valve 7 downwardly move.
The fluid communication from the main air housing 10 to the
bottom chamber 32 1s closed. The trigger 3 1s reposited, thus
a single shot cycle 1s terminated.

When the area of the bottom valve 7 induced by the
compressed high pressure air in the main passage 6 and the
lower chamber 15 1s larger than the area adjacent to the
bottom valve 7 induced by the compressed high pressure air
in the main air housing 10, the bottom spring 8 may be
omitted.

Therefore, from above description, 1t 1s known that 1n the
above embodiment of the present invention, the pneumatic
nail gun utilizes the main passage and bottom valve to
continuously guide the compressed high pressure air into the
bottom chamber to realize the stably and rapidly upward
movement of the hitting piston. The pneumatic nail gun 1s
facilitate utilization thereof, and it can also save the space
inside the nail gun to distribute mechanism as well as has a
simple air flow passage distribution to ensure the nail gun
having a lower cost.

The above description 1s given by way of example, and
not limitation. Given the above disclosure, one skilled 1n the
art could devise variations that are within the scope and
spirit of the invention disclosed herein, including configu-
rations ways of the recessed portions and materials and/or
designs of the attaching structures. Further, the various
features of the embodiments disclosed herein can be used
alone, or 1n varying combinations with each other and are
not mntended to be limited to the specific combination
described herein. Thus, the scope of the claims 1s not to be
limited by the 1llustrated embodiments.

What 1s claimed 1s:

1. A pneumatic nail gun comprising:

a gun body having a unmovable cylinder therein a hitting
piston disposed 1n the cylinder to divide the cylinder
into a top chamber and a bottom chamber a main air
housing collecting a compressed high pressure air with
a constant pressure and a trigger at one end of the main
air housing driving the high pressure air to hit a nail;

at least one main passage disposed at a peripheral portion
of the cylinder or a side of the main air housing, the at
least one main passage being connected with the main
air housing for introducing and gathering high pressure
air therein, the high pressure air 1n the main passage
being discharged atfter the hitting piston hitting the nail
belore reposting;

at least one top valve hole disposed adjacent to a top
portion of the cylinder;

at least one top through hole disposed at a side of the main
passage, and the top through hole having a cross-
section smaller than that of the top valve hole and being,
used for continuously guiding the high pressure air
from the main air housing into the main passage; and

a bottom valve disposed at a bottom peripheral portion of
the cylinder, the bottom valve being driven to upwardly
move for continuously guiding high pressure air into
the bottom chamber of the cylinder to drive the hitting
piston upwardly move to reposit when the trigger 1s
released, the high pressure air 1in the main passage
being recharged, and the bottom valve being driven by
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the high pressure air gathered in the main passage to
move downward to reposit after the hitting piston being
reposited.

2. The pneumatic nail gun as claimed in claim 1, further
comprising at least one bottom through hole disposed at a
bottom portion in the gun body adjacent to a bottom portion
of the bottom valve, after the hitting piston moving down-
ward to hit nails and when the top chamber being closed
with main air housing, the bottom through hole being used
for guiding the high pressure air in the main air housing to
drive the bottom valve to upwardly move; and a plurality of
bottom valve holes disposed at outside surface of the gun
body adjacent to a bottom portion thereof, when the bottom
valve moving downward to reposit, the bottom valve holes
shuts off the fluud communication of the high pressure air
into the bottom chamber.

3. The pneumatic nail gun as claimed in claim 1, wherein
the top valve hole 1s opened when the hitting piston moves
down to hit nails and before reposition, the high pressure air
in the main passage are exhausted, when the hitting piston
reposits, the top valve hole 1s closed to gather high pressure
air 1n the main passage.

4. The pneumatic nail gun as claimed in claim 1, wherein
the main passage 1s disposed between an outside surface of
the cylinder and a side wall of the gun body, and the side
wall 1s disposed between the main passage and the main air
housing, and the top through hole 1s disposed on the side
wall of the gun body.

5. The pneumatic nail gun as claimed 1n claim 1, wherein
the top valve hole 1s taken as one end of the main passage,
a top portion of the top chamber extended to form a concave
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chamber connected with the top valve hole, and a valve bolt
1s extended from a top portion of the piston, which 1s capable
of passing 1n and out of the concave chamber for controlling
open and close of the top valve hole.

6. The pneumatic nail gun as claimed in claim 5, wherein
the main passage 1s disposed at an outside of a r1b wall in the
ogun body that formed by the main air housing, and the top
through hole 1s disposed on the rib wall.

7. The pneumatic nail gun as claimed 1n claim 1, wherein
the top valve hole 1s taken as one end of the main passage,
and 1s connected with side walls of a top portion of the
cylinder for controlling open and close of the hitting piston.

8. The pneumatic nail gun as claimed in claim 1, further
comprising a lower chamber disposed upon the bottom valve
and between the peripheral portion of the cylinder and the
inner walls of the gun body, the lower chamber being
connected with the main passage for gathering high pressure
air to drive the bottom valve to downwardly move to reposit.

9. The pneumatic nail gun as claimed 1n claim 8, further
comprising a bottom spring installing 1n the lower chamber
and abutting the bottom valve, and the bottom spring having
a push force less than that of the high pressure air gathering
in the main air housing for driving the bottom wvalve
upwardly move.

10. The pneumatic nail gun as claimed in claim 1, wherein
the bottom valve 1s abutted by a spring, and the spring has
a push force less than that of the high pressure air gathering
in the main air housing for driving the bottom valve
upwardly move.
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